In this paper we study mergers in two-sided industries and, in particular, the effects of mergers in the newspaper industry. We present a model which shows that mergers in two-sided markets may not necessarily lead to higher prices for either side of the market. We test our conclusions by examining a spate of mergers in the Canadian newspaper industry in the late 1990s. Specifically, we analyze prices for both circulation and advertising to try to understand the impact that these mergers had on consumer welfare. We find that greater concentration did not lead to higher prices for either newspaper subscribers or advertisers.
Introduction
In this paper we analyze mergers in two-sided markets. We present a model which shows that firms owned by competing duopolists may choose to set higher prices than if both firms were to be owned by a monopolist setting prices jointly. More generally, we show that the effects on prices of a merger in two-sided markets can be ambiguous. We test this model empirically using data on a series of large mergers in the Canadian newspaper industry in the late 1990s. Our results indicate that these mergers did not lead to higher prices for either newspaper subscribers or advertisers.
Two-sided markets have recently been the focus of many research projects. 1 Due to the need for twosided platforms to balance the interests of two different groups of consumers, it is often possible to observe firms in these industries behaving in ways that would be sub-optimal for traditional firms. Therefore, standard economic predictions do not always hold in these markets. For example, it is possible to observe firms, even monopolies, consistently setting price below marginal cost on one side of the platform in order to increase revenues on the other side. While much work has been done on optimal price setting in these industries, to our knowledge there has been little work done in analyzing mergers in such markets.
We provide a model that analyzes price-setting in a two-sided market where the willingness-to-pay by one side of the platform depends on the number of consumers, and their characteristics, on the other side.
We show that the profit-maximizing optimum for firms in this market involves setting price below marginal cost for one group of consumers in order to extract surplus from the other group. More importantly, we show that it is not necessarily the case that a monopolist will choose to set higher prices than competing duopolists on either side of the platform.
Our model shows the circumstances under which joint ownership of two separate firms actually leads to lower optimum prices than if the two firms are owned separately. The intuition for this result is that the joint owner internalizes the effect that raising its price will have on both firms. In equilibrium, firms use price as a screening mechanism to attract more valuable consumers. Consider, for example, a media market duopoly.
The marginal subscriber, i.e. the subscriber who is indifferent between purchasing from either firm, can have either a positive or negative net effect on a firm's profits and this in turn induces the monopolist to set either a higher or lower subscription price than competing duopolists.
We then test our results with an empirical application involving newspaper markets. In general, media industries are good examples of two-sided markets. 2 This is because the media owner has two sets of consumers: media subscribers such as radio listeners and television viewers, and advertisers. Advertisers' willingness-to-pay increases in the number of media subscribers. 3 Our application involves studying the effect of a series of mergers in the Canadian newspaper industry. During the period 1995 to 1999, about 75% of Canada's daily newspapers changed ownership. Two newspaper chains in particular, Hollinger and Quebecor, acquired the majority of newspapers that changed hands. Not only did national concentration figures increase significantly, but county-level data indicate that multi-market contact also increased greatly over this period. However, we have not found any academic work studying the economic effects of the mergers. This is especially surprising for an industry that reaches 79% of adult Canadians every week and generates annual revenues of 3.3 Billion Canadian Dollars (about 2.9 Billion US Dollars). 4 In our paper we attempt to fill this gap by examining whether the mergers affected prices or consumer welfare in the daily newspaper market.
There are two possible effects of an increase in consolidation that can cause concern: the potential for an exercise of market power by firms (the usual economic concern from large mergers) and the potential for reduced diversity of opinions and content from having fewer media sources. In this paper we examine the first of these issues. As we describe in the next section, the Canadian newspaper market experienced huge changes through a number of acquisitions in a surprisingly short time. Our goal is to examine whether these mergers led to price changes or had observable effects on newspaper readership. 5 Our results do not support the notion that increased concentration was associated with higher prices, either for circulation or for advertising. This is consistent with our theoretical model of mergers in twosided markets, where the effect of a merger on prices for either advertisers or consumers is ambiguous. In particular, newspapers with changed ownership saw smaller price increases, or greater price declines, than newspapers with unchanged ownership. Additionally, newspapers in the two dominant chains (Hollinger and Quebecor in 1999, and Canwest and Quebecor in 2002) did not have significantly different price changes from the remaining newspapers. For example, we find that circulation prices at newspapers in the dominant chains rose by an average of between 11 and 14 cents, which was a smaller increase than the corresponding increase of around 15 cents for independent newspapers or those in smaller chains. Our results are robust to examining different lengths of time after the mergers; they also do not show a strong relation between local concentration (as indicated by county level data) and higher prices.
These results are reassuring from the point of view of consumer surplus in that there is no clear economic effect of increased concentration. There does not appear to have been an exercise of market power in the form of higher prices for either readers or advertisers. As a caveat, we note that our results do not have a causal interpretation, since the set of mergers was endogenous. In particular, we cannot rule out the possibility that, absent the merger, prices would have fallen more at the acquired newspapers. However, our results do not indicate that prices rose any more for acquired newspapers, or those in the dominant chains, compared to the other newspapers.
Our work is related to a number of different literatures. As discussed above, we add to the body of work analyzing two-sided industries. We also add to the existing literature on mergers, much of which has examined traditional industries. Whinston (2006) discusses both the theoretical and empirical evidence concerning the effect of horizontal mergers. In particular, he finds mixed theoretical support for the claim that horizontal mergers increase price, in part because of Williamson's claim that mergers might increase efficiency, and the fact that firms are proposing a merger increases the probability that this is the case. Likewise, Whinston shows there is mixed empirical evidence in the literature that mergers increase prices, i.e. certain studies find that mergers increase prices while other studies do not find this effect. Recent work by Nevo (2000) examines the effect of mergers on prices by estimating a structural model of demand and conduct and simulating the effect of mergers on prices. The norm in this research is to assume that the merger will change the ownership patterns in the industry, but will not alter the type of equilibrium firms play (such as allowing the possibility of tacit collusion) or change preferences of individuals. In contrast, our difference in difference approach can allow for a broader class of effects such as a consumer boycott of merged papers.
There has been very little work examining the effects of mergers in two-sided markets. Evans (2002) describes how potential mergers in two-sided markets may not give rise to the same antitrust concerns as those in traditional markets. Even if prices were to rise for both sides of the market as a consequence of the merger, consumers, on both sides, may still see an increase in surplus. Evans and Noel (2007) point out the difficulties associated with using conventional methods to analyze mergers in two-sided markets. As they show, the Lerner Index does not hold in such markets, and merger simulation models, which are now routinely used in traditional markets, are misspecified when applied to two-sided or multi-sided markets. Evans and Noel also perform an analysis of the merger between Google and DoubleClick -perhaps the first empirical analysis of mergers in two-sided industries. They show that relying on conventional methods would have led to significantly different results than using methods that explicitly incorporate the two-sided nature of this market. Nevertheless, they are limited to a calibration exercise due to lack of data.
Our paper adds to a vast body of work on media markets, but to a relatively small literature on the effects of concentration in these markets. 6 Recent studies of optimal pricing in these markets include Rysman (2004), Kaiser and Wright (2006) and Argentesi and Filistrucchi (2007) .
The rest of the paper proceeds as follows: In Section 2 we construct a model of mergers in two-sided markets. In Section 3, we describe the data used for the project. In Section 4 we provide the historical background pertaining to the newspaper merger wave. Section 5 contains detailed results showing the effect that the mergers had on observable characteristics of the industry. Section 6 summarizes our findings and concludes.
A Model of Mergers in Two-Sided Markets
We now present a model that illustrates how mergers in two-sided markets may or may not lead to higher prices. To preserve the later analogy with our empirical application, consider the newspaper industry. The typical newspaper publisher has two sets of consumers -newspaper readers and advertisers -and therefore two prices. Advertisers' willingness-to-pay for advertising at any newspaper is generally a function of the number of readers at that newspaper, and their characteristics.
Before describing the model, we first develop some intuition for the ambiguous effect of mergers on prices in a two-sided market. Consider two newspapers, A and B. When newspaper A raises its circulation price, some of its readers will switch to purchasing newspaper B. In a competitive duopoly, each newspaper will internalize the loss of these readers on its own profits, but will ignore the effect that these switching readers will have on the other firm. However, when newspaper A and B are acquired by a common owner, the monopolist will internalize the effect that raising price at A will have on B. Therefore, in traditional industries, standard merger theory predicts that the merged entity will have higher prices in equilibrium.
However, two-sided industries do not necessarily operate in the same manner. A commonly observed feature of two-sided markets is a subsidy offered to one side of the market. In the newspaper industry there is considerable evidence, both theoretical and empirical, that many publishers price their newspapers below marginal cost in order to maximize profits on the advertising side of the market. 7 This condition is often required in other two-sided markets as well. Rysman (2004) shows a similar condition in the market for Yellow Pages. Evans (2002) describes how some credit card companies offer credit cards for free to consumers, while earning significant margins from the merchant side of the business. Rochet and Tirole (2003) provide many examples of two-sided markets where one side serves as the loss leader or subsidized segment, and the other serves as the profit-making segment; these include operating systems, shopping malls, newspapers, network television, clubs and real estate. 8 Our model relies on this feature of two-sided markets and the fact that newspapers value readers not just for circulation revenue, but also for the value that advertisers place on them. A key factor in determining the effect of mergers on prices is how newspapers value the marginal consumer, i.e. the reader who is indifferent between the two papers and who would switch to the other paper in the event of a rise in prices at her current paper. If this reader provides a negative value to the newspaper then competing duopolists will set higher circulation prices in equilibrium than a monopoly owner of the two papers.
Why might a consumer provide negative value to a newspaper? If publishers set circulation price below marginal cost, then readers are only valuable to the extent that the advertising revenue they generate outweighs the cost-price margin. In our model, consumers who are indifferent between the two papers will turn out to be less valuable to advertisers, and hence will bring in advertising revenues that are lower than the subsidy they enjoy on the paper. It is important to note here that we do not assume that newspapers price below marginal cost on the circulation side. However, pricing below marginal cost is a necessary condition for mergers to lower circulation prices.
On the advertising side, our model has an even simpler prediction. Given the set of readers who buy either newspaper A or newspaper B, the newspaper is the monopoly supplier of its readers. All that advertisers care about is the number and characteristics of readers at a newspaper, not the price of advertising in the rival newspaper. 9 Thus, the change in the advertising price per reader depends solely on the change in average reader characteristics. If there is an increase in circulation price, this will increase the average value to advertisers of that newspaper. However, a merger has no direct effect on advertising price, just an indirect effect through the circulation price.
Consider the following Hotelling model which formalizes this intuition. There are two newspapers located at the end points of the line segment on [0, 1]. Denote the newspaper at 0 by A and at 1 by B. There is a continuum of readers distributed uniformly along this line segment. The utility to a reader located at i from reading newspaper A is given by:
Here α represents the reduction in utility experienced by readers further away from the newspaper,
is the quality of the newspaper which can depend on the quantity of ads k A in the newspaper, p A is the price of newspaper A, and represents an idiosyncratic taste for newspapers. We assume that follows a uniform distribution given by:
This allows readers' preferences to vary along two dimensions: their relative taste for newspapers A and B, and their overall taste for newspaper reading. These two taste parameters are orthogonal to each other. The assumption that ε is different from zero is important, since if there is no ε then a newspaper can perfectly screen readers.
The utility from newspaper B is analogously given by:
Note that readers may either like or dislike ads in newspapers. Classified ads can be useful for readers, while other types of advertising might be a nuisance. Thus, we do not place any structure on whether δ(k)
is increasing or decreasing in the number of advertisements. The evidence on this subject is ambiguous as well. 10 Nevertheless, this assumption implies that our results may not generalize to other media markets.
See Kaiser and Wright (2006) for a Hotelling model of the magazine market which models the feedback effect on readers of the amount of advertising. 11
Readers will only purchase a newspaper if they gain positive utility from doing so. If both papers provide positive utility then readers will buy the paper providing greater utility. Thus, we assume away multi-homing, consistent with consumer choices in the Newspaper industry. 12 Publishers earn revenue from newspaper sales, as well as from advertising. Advertisers are located at the endpoints 0 and 1 and have a greater valuation of readers located closer to them. Specifically, assume that advertisers receive profits of q for each consumer that buys a product at their store. The probability that a consumer located at i who reads the newspaper will buy the product from an advertiser located at 0 is given by:
Thus, readers located further away from the advertiser are less likely to visit the store, and w captures the decrease in the probability of visiting a store if a consumer is located further away from the store. This implies that the advertiser's willingness to pay for a consumer located at i is given by β − ω · i. Analogously, the willingness to pay by an advertiser at 1 for the same reader is β − ω · (1 − i).
Note that there are two important assumptions in this model:
1. Readers and Advertisers have correlated preferences, i.e. readers who have a stronger preference for newspaper A are more valuable for advertisers located at 0. A natural interpretation of this assumption is in a geographic sense: readers located closer to the city center get more value out of the city newspaper and are more likely to visit stores in the city. Another interpretation is related to intensity of preference: readers with a higher valuation of the newspaper are likely to read the paper more carefully (or spend longer reading the paper), thus making them more likely to notice advertisements.
Ceteris paribus, this makes them more valuable to advertisers.
2. The preferences of readers and advertisers are not perfectly correlated. Suppose instead, that the preferences of readers and advertisers were perfectly correlated. Then the newspaper could screen readers perfectly, i.e. pick a price such that only the readers on whom it will make positive profits choose to purchase this newspaper.
The revenue of newspaper A from selling to a reader located at i is given by:
and note that the newspaper can extract all of the advertisers' surplus.
The total profit to newspaper A is given by
where C(q A ) is the newspaper's cost of delivering q A papers, and q A = 1 0 P (i = A)di. 13 Here, P (i = A) represents the probability that the reader at i will purchase newspaper A. This probability is a weakly decreasing function of i.
There are three possible cases:
Case 1 All readers buy a newspaper with probability 1.
This implies that parameter values are such that there is no probability that a given reader will not purchase a newspaper. In a symmetric equilibrium this implies that the consumer indifferent between newspapers A and B is located at i = 1/2. Each newspaper sells to half the market with probability 1. This is Case 2 All readers buy a paper with positive probability, not necessarily equal to 1. This corresponds to parameter values which imply a decreasing probability, as a function of i, that readers will purchase from A and analogously for B. Nevertheless, it is still the case that the reader located at i = 1/2 is indifferent between purchasing newspaper A or B, even though this reader may choose not to buy a newspaper. This is illustrated by Panel 2 in the Figure. Case 3 Some readers buy a paper with probability zero.
This implies parameter values such that a set of consumers will not purchase a paper from either A or B. This case is shown in Panel 3.
Note that Case 1 is simply a special case of Case 2, where all consumers will purchase the newspaper.
Moreover, we do not consider Case 3 since it implies that the market shares of A and B do not overlap, i.e.
A and B do not compete for readers. In this case joint ownership of the two newspapers will not change the profit maximizing price at either paper and therefore an analysis of mergers is not interesting. Therefore, we restrict attention to Case 2. The probability that a reader at i purchases newspaper A is given by:
That is, a certain fraction of consumers will purchase newspaper A no matter what their value of .
Beyond a point, the probability that consumers buy A decreases with their distance from A, finally reaching zero when their utility from B exceeds their utility from A. We refer to consumers in the interval 0,
as A's 'likely' consumers. That is, they clearly prefer A to B, but do not necessarily purchase A, unless their value of is high enough. Similarly, B has locked-in and likely consumers.
Firm A's revenue is given by the revenue per reader over the range of readers, i, who purchase the newspaper, which can be separated into the region of i consisting of A's locked-in consumers, where all consumers purchase newspaper A, and a region consisting of A's likely consumers, where consumers purchase A with probability less than 1 (those with high taste for newspapers, ).
Figure 2 shows the effect of firm A raising its price. Section (i) of the graph shows the stoppers, consumers who will reduce their probability of buying newspaper A (while still preferring A to B). Section
(ii) shows the switchers, consumers who switch from being A's likely readers to being B's likely readers.
After a merger, when choosing the price of newspaper A, the firm must consider the fact that Section
(ii) consumers will switch over to newspaper B. So a merger will raise or lower prices depending on the profitability of switchers, consumers in zone (ii) for newspaper B.
When newspapers A and B merge, the price of the newspaper A will now reflect the effect of p A on profits of newspaper B. 14 Specifically, the sign of the change in price depends on
given by:
Thus, the sign of one) against losing consumers with lower i but lower taste for newspaper . The profit on the switching consumer will be greater or smaller than zero based on the relative value of this consumer to the advertisers.
In particular, a necessary condition for the switching consumer to yield negative value to the newspaper that they purchase is that the marginal cost of the newspaper, ∂C ∂q , is higher than the price charged to readers, p A .
We can show that, depending on parameter values, it is possible for joint ownership of these newspapers to result in either higher or lower profit maximizing prices. Moreover, we can show this result without resorting to increasing returns to scale in the cost function C(q) which would decrease costs of a combined firm. Of course, efficiencies following a merger would provide another pathway for prices to fall; however these efficiencies do not seem to have played an important role in the Canadian newspaper merger wave.
The intuition can be expressed as follows, and is displayed visually by Figure 2 . In the duopoly case, with two competing newspapers, each publisher sets its optimal price taking into account its revenues and costs.
The benefit from lowering its price is the expected gain in circulation and advertising revenue from two sources: (i) the increased probability that A's likely consumers actually purchase A and (ii) the switching of some readers from being B's likely consumers to being A's likely consumers. The cost of doing so is the increase in costs that A will incur from its expected increased sales to switching consumers, as well as the lower revenue from its existing consumers. Note, however, that the switching consumers that will now purchase A are less valuable to advertisers, and therefore provide a lower advertising revenue to A, than the stopping consumers. At the profit-maximizing equilibrium, therefore, the gain to A in expected circulation and advertising revenue from slightly lowering its price does not outweigh the loss from delivery costs since the switching consumer does not bring in enough advertising revenue to justify making the sale. Note that neither publisher will internalize the effect on the other one from changing its price.
A monopolist, however, will internalize the effect that lowering its price at one paper will have on revenues and costs at the other paper. For certain parameter values, we can show that the monopolist will choose to set lower prices at each paper than competing duopolists. 15 A final note on the demand side. Another change that could occur after a merger is that firms could change the quality of their newspaper, denoted by δ. Note that an increase in quality has the same impact on consumer shares as a decrease in price. Thus a firm might want to either lower or raise quality after a merger (in exactly the opposite way as the change in price) depending on the profitability of the switching consumer. Moreover, a firm could also change the number of ads in a newspaper following a merger. The effect of the merger on the number of ads is just
; this is the effect of price multiplied by the negative effect of ads on newspaper quality. This effect is straightforward since newspapers do not compete in the market for advertising.
We now turn to the effect of a merger on advertising price. Typically, advertising prices are quoted on a per-thousand basis, i.e. it is assumed that total prices are proportional to the number of readers. The price per reader for newspaper A (denoted p ra A ) is given by:
which can be rewritten as:
The price per reader for advertisers will increase after the merger if the price charged to readers increases. If p A increases, then p ra A will increase as well, since the average i of readers of newspaper A goes down. We have already established that the price charged to readers could rise or fall after the merger depending on the profitability of the switching consumer. Thus the change in the price for advertisers is ambiguous as well.
Note that our model implies that additional readers reduce average advertising prices. But this is not due to simply imposing decreasing returns in audience size to advertisers. 16 Rather, we have explicitly modeled why additional readers, in this setting, imply lower average advertising prices. This is due to the correlation between readers' location and advertisers' preferences. In other words, additional readers are less valuable because of their characteristics, not simply because of an ad hoc assumption of decreasing returns. 17 
Data
Our primary data source is Editor & Publisher Magazine, which is the weekly magazine of the newspaper industry. We obtain information on newspaper prices, advertising rates, aggregate circulation, and other newspaper characteristics (such as the number of pages per copy) for every daily newspaper in Canada. 18 We have collected these data for the years 1995, 1996, 1998, 1999 and 2002 
Background on the Canadian Mergers
In this section we provide some historical background on the wave of newspaper mergers in Canada in the late 1990s and also present aggregate statistics detailing the extent of consolidation in the industry.
The Canadian newspaper mergers can be traced to three large business acquisitions between 1996 and 2000:
•Through a series of deals in 1995 and 1996, Hollinger Inc. acquired a controlling stake in the Southam group of newspapers (which included 16 daily newspapers) as well as completed the purchase of 25 daily newspapers from the Thomson group and 7 independent dailies. 21,22
•On March 1st, 1999, Quebecor Inc. acquired the Sun Media chain of newspapers, including 14 daily papers, in a $983 million deal. Quebecor surpassed a bid by Torstar for purchasing Sun Media, but in turn sold four of its existing dailies to Torstar. 23
•On July 31st, 2000, Canwest purchased 28 daily newspapers from Hollinger Inc. The $3.5 billion purchase constituted the largest media deal in Canada's history. It allowed Canwest to go from having a zero stake in the Canadian newspaper market to becoming the country's biggest publisher, with 1.8 million daily readers. 24 Table 3 shows that the market share of the top 3 newspapers chains in Canada rose from 56% to 78% from 1995 to 1999 with Hollinger's share rising from 0 to 44%. Finally, we discuss the results using Herfindahl indices generated from county level circulation data.
We create weighted Herfindahl indices that, for each newspaper, weight the standard Herfindahl index in each county that the newspaper circulates in, by its circulation in that county, thereby assigning greater importance to counties where the paper has larger audiences. Therefore, as with a regular Herfindahl index, this measure ranges between 0 and 1, and the higher it is, the less the competitive nature of a firm's market. It may appear that national concentration numbers are less important in an industry where competition tends to be local, for both newspaper readers and advertisers. Therefore, we now document the scale of the acquisitions using county level data. Since these data are more disaggregated, they provide a clearer picture of how a given newspaper chain's circulation overlapped with those of its rivals. In particular, we examine whether there was greater evidence of multi-market contact following the mergers. If the acquisitions increased the number of contact points between large national chains, it may have led to an increase in the probability of tacit collusion; this theory is referred to as the mutual forbearance hypothesis. 27 Table   4 analyzes the effect that the newspaper acquisitions had on multi-market contact. We use data from 1995 and 1999 and document the extent to which the two dominant chains at the end of this period-Hollinger and Quebecor-increased multi-market contact with each other and with the other two large chains over this period. 28 The figures in parentheses in Table 4 refer to the number of counties in which the two dominant chains were present; for example, the Hollinger/Southam group increased its presence from 90 counties in 1995 to 199 in 1999. The remaining figures refer to the percentage of each chain's circulation counties in which a rival group was also present in the corresponding year. For example, Hollinger overlapped with Quebecor in 28% of the latter's counties in 1995; four years later that number had increased to 74%. The two smaller groups, JTC and Torstar, saw increases in multi-market contact with one of the dominant chains but not both. The fraction of JTC's counties that contained a Hollinger newspaper increased from 37% to 90%. The Toronto Star initially had hardly any overlap with Quebecor, but by 1999 it encountered a Quebecor paper in 50 of its 51 counties.
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Increases in multi-market contact do not necessarily imply greater collusion. However these results suggest that there was at least the possibility of tacit collusion in the period following the acquisitions. This is due not just to greater concentration as measured by national market shares of circulation, but due to increased contact points in local markets. Each of the smaller chains greatly increased its multi-market contact with one of the larger chains, and the two large groups significantly increased the number of markets in which they competed against each other.
Results
We now examine empirically the effect on prices of the merger activity described in Section 4. We identify the average treatment effect of the merger using both difference-in-differences and difference-in-differences matching methods. We compare newspapers that changed hands versus those that did not; as well as those in the dominant newspaper chains versus the rest. Because the predictions of the model are ambiguous,
i.e. they depend on parameters of the valuation of advertisers and consumers that are difficult to estimate, we use difference-in-difference and matching approaches to evaluate the impact of mergers on prices. In particular, if mergers decrease prices, this suggests that the switching consumer yields negative value to the firm, as discussed in Section 2. Likewise, if mergers increase prices, then the switching consumer is profitable. If there is no effect of mergers on prices, either we are in a situation where newspapers A and B do not compete for the same readers, or we are in a situation where the switching consumer yields profits of about 0 to the firm. Note that an important testable prediction of the model is that the change in the circulation price will be in the same direction as the change in the advertising price. Thus, if these prices move in different directions, this would invalidate the model.
Notice that we are adopting the language of natural-experiments; however in reality we do not believe that the treatment and control groups are randomly chosen representative samples, since firms self-select into these groups. Nevertheless, since these labels have become commonplace in the quasi-experimental literature in economics, we shall continue to use them here. 29 Moreover, it is not clear that a truly natural experiment is useful for a Competition Authority deciding on whether to approve a merger. The collection of mergers that come before the Competition Authority is never exogenous since firms initiate mergers. In addition, mergers which are likely to increase market power will also be more profitable for the merging firms. In this context, we present an empirical examination of whether newspapers with greater market power exercised that market power in the form of higher prices.
We will look at two different merger treatments T it :
A We study the effect of these treatments on several outcome variables (henceforth denoted y it ) of interest to analyzing the effect of mergers.
The standard method for difference-in-differences calculations involves comparing the changes in the means for two groups -the treatment and control groups -before and after the treatment. The outcomes are determined by:
where α is the effect of mergers on the outcome variable, and we allow for time trends (δ t ) and newspaper fixed effects (µ i ). The difference in difference estimator is just the difference between the change in ∆y it for the merged group and unmerged group:
For the difference in difference estimate of α to be correct, we need to assume that assignment to the merger group is not confounded: T it ⊥ (u it − u it−1 ). For instance, if it was the case that Hollinger acquired small newspapers, and the ad rates for small newspaper were falling from 1995 to 2002, this would violate unconfoundedness. We relax this assumption by presenting estimates using the differencein-differences matching estimators described in Todd (2008) and Wooldridge (2002) chapter 18, which only requires unconfoundedness conditional on observables, i.e. T it ⊥ (u it − u it−1 )|X it . The differencein-differences matching estimators will yield similar conclusions as the straight difference in differences estimator. Table 5 shows estimates of the effect of mergers using a diff-in-diff nearest neighbor matching estimator using the software developed by Abadie et al. (2004) . We use the following matching variables X i : daily circulation, circulation price, pages, province, ad rate per 10K and ad rate. These observables were used to try to control for different trends by province, newspaper size and price. However, changing the matching variables has little substantive effect on key outcomes such circulation price, ad rates and circulation.
The results do not suggest that newspapers that were taken over, or those in the dominant chains, had any different price changes from papers in the respective control groups. The coefficient on circulation price is both economically and statistically insignificant in all specifications. Similarly, the advertising rate is not estimated to be any different between the treatment and control groups. When we examine advertising rates normalized by circulation, the coefficient is marginally significant in one specification but indistinguishable from zero in the rest.
Results using the straight difference-in-differences estimator are very similar to the results in 5 and are available in the online appendix. No matter which method is used, the results do not suggest higher prices in the dominant chains. For instance, the effect of changing ownership between 1995 and 1999 on ad rates per 10,000 readers is 13 cents in the diff-in-diff estimate and 13 cents in the matching estimator. Likewise, the effect of changing ownership on circulation price is −1 cent in the diff-in-diff estimate versus 8 cents in the diff-in-diff matching estimator. 30 We also performed an analysis using county level data. We regressed the variables of interest on the Weighted Herfindahl described above, as well as on other control variables. We add newspaper fixed effects to control for newspaper characteristics. We also introduce year effects to account for changes in the newspaper industry over time. Finally, we add newspaper specific time trends (γ i ) to the model to control for trends in newspaper ad rates and circulation prices.
The results of these regressions are presented in the online appendix. We note here that, once all controls are added, there is no relationship between concentration measures and advertising or circulation prices.
However, we acknowledge again that the direction of causality cannot be inferred from our results, since the Herfindahl index and the ad rate per reader are jointly determined.
To summarize this section, we find no relationship between indicators of concentration or increased market power on the one hand, and advertising and circulation prices on the other. All of our results are consistent with the model that we presented, for either the case where the switching consumer yields a profit of about zero to the firm or the case where readership of newspaper A and B does not overlap before the merger, which will induce no change in cover price and hence no change in the advertising rate. Hollinger-Quebecor Canwest-Quebecor 1995 -1999 1995 1995 -1999 1995 Change 92 * significant at the 5% level. † matching variables: daily circulation, circulation price, pages, province, ad rate per 10K, ad rate. 
Ownership Change

Conclusion
In this paper we discussed the effect of mergers in two-sided markets, and in particular we examined the consequences of the wave of mergers and ownership changes that took place in the Canadian newspaper industry in the mid 1990s. Our goal was to focus on economic effects that are easily quantifiable, namely the effect on circulation and advertising prices.
We first built a model of the effect of mergers in a two-sided market. Since newspapers have an incentive to screen consumers who have low value to advertisers, it is possible that the indifferent consumer yields either positive or negative profits for the firm. Thus a merger in a two-sided market may raise or lower the prices charged to readers and advertisers. Moreover, in our model, consumer welfare may increase or decrease after a merger, while advertiser welfare is unchanged.
We then tested these predictions using data from immediately before and after the newspaper mergers, as well as more recent data, to infer whether changes in the competitive environment had observable effects on prices and circulation. The answer appears to be that the ownership changes did not lead to higher prices for either set of consumers. Our findings hold true throughout the period of study, whether we examine price changes immediately following mergers, or after a 3 year gap. These results are consistent with the predictions of our model: it is not obvious that increased concentration in two-sided markets would lead to higher prices on either side of the market.
An important caveat to our results is that we cannot identify the causal effect of the mergers, since firms self-selected into the treatment and control groups. Indeed, the possibility exists that firms with greater market power following the mergers would have had lower prices had they not merged, and that they exercised their market power to keep prices at about the same level as the remaining newspapers. However, from the point of view of consumers, there does not appear to have been an obvious collusive effect of the mergers, or an exploitation of concentration to raise prices by chains with market power. Acquired papers, and those that were part of the dominant chains, saw smaller price rises or greater price declines than other papers.
Interestingly, there is only weak evidence that the mergers impacted circulation; it may have been expected that new ownership could have an initial adverse effect on circulation, through editorial changes or other policies which could alienate existing readers.
Our results support the predictions of our model; however, they are also not inconsistent with other explanations. First, if there are efficiency gains from mergers in these markets then it is possible that the post-merger profit-maximizing prices are unchanged, since the increase in market power is offset by lower costs for the merged entity. Second, there is some evidence that media mergers are motivated by reasons unrelated to profits, having more to do with political motives or empire building. See Anderson and McLaren (2008) for one such study.
Our empirical specifications cannot distinguish among these hypotheses. In general, establishing causal relationships for mergers in two-sided markets is challenging. Doing so would require, at a minimum, a structural model that takes into account the effect of each side of the market on the other. In the context of media industries this would also require detailed data on the characteristics of subscribers and advertisers, and on the quantity of advertising. Given the considerable -and growing -interest in investigating twosided markets, and the potential for counter-intuitive results that they generate, we expect that future work will take a keen interest in evaluating mergers and other antitrust considerations in these industries. We hope that our work provides a starting-point for the analysis of mergers and other issues of market power in two-sided markets.
Notes
1 Seminal papers in this area include Rochet and Tirole (2003) and Armstrong (2006) . Anderson and Gabszewicz (2005) survey this literature. 2 Other examples of such industries include credit cards, operating systems and HMO networks.
3 However, it is not always clear how the number of advertisements affects subscribers' valuation of the media. While it is safe to assume that subscribers in television and radio markets value advertisements negatively, the same may not necessarily hold in newspaper markets. Nevertheless, it is always the case that the media owner needs to keep the interests of both sets of consumers in mind when setting prices. 4 Figures are from the Canadian Newspaper Association and include totals for both daily and weekly newspapers. Revenue figures are the sum of advertising and circulation revenues.
5 In Canada, unlike in the United States, there are no special protections accorded to print media which would stop a merger in order to prevent a loss of diversity of editorial opinion. Thus, only strictly economic arguments could have been used to prevent the newspaper mergers in the late 1990's. We discuss this point in more detail in Section 4.
